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(54) YCTPOl/iCTBO PEMOHTA OBCAA" 
HOtt KO/lOHHbl 

(57) H3o6peTenue othocwtc* k peMOHTH0-M30- 
* /lHUwonHbiM pa6oraM o6C3AHUX XO/lOHH H8<$>- 

jerasoBUX cxu3*mh a"» BOCcT3H0B/ieHw» ux 
repMeTM«tHOCTvi. Uenb - noBWiuenvie HaAexno* 
Cth ycraHOBkvi MeTa/i/ivwecxoro nnacTwpfl 
(MP). B xopnyce ycTpo&CTBa ycT3H0B/>enbi 
3/ieKTpoABwraTeAbc peAyxropoM. rwAPonacoc 
vi ruApouMAWMAP c rio/ibiM nopumeM m mto- 
kom, floA M n Ha Ba "V xopnyca ycTaHOB/iena 
pacxaTWBa»om3* ronOBica (PQ. B nw>KH<?ft hic- 



TM XOpnycaC B03MO)XMOCTblO B3aMMOflfiMCTBMfl 

c Mfl p33MeiueH ynop c »<ecTXO cbr33mh wm c 
hvim npuaOAOM ero ocesoro nepeMeiueHUfl. 
H3A Pr pacno/io*eH flopHnpytoiituvi KOHyc, 
ycraHOB/ieMHUft Ha unoxe c B03MO)XHoctbK} 
B3aviMOAe^CTBH$i c Mfl. (Ipmboa nepeMeme- 
hma ynopa Bwno/iHeh b e^Ae AM<}Hj)epeHuvia/ib- 
noro nopuJHH, ycraHoe/ieMHoro b icopnyce w 
o6pa3yK>mero c erocTemcaMH ABe xaMepw. 
0AH3 w3 xaMep ruApBBAwmecKM cen3aHa K3Ha- 
/iom c no/ioCTbK> MarneTaHMsi, a Apya* - APy 

fMM K8H3/10M C nOHOCTblO BCCCUOaHMfl 

rwflponacoca. Meacay co6ort xaMepw cb«33hm 
KaHanoM c p3Cnono>xeHHbiM e hcm o6p8THWM 
x/ianaHOM co ujtokom. Konyc, npoxoA* "0 MD. 
Ae4>opMVtpyeT ero e uk/whaP w nptwkMMaeT k 
p^MOHtwpyeMovt Tpy6e. FlepeMetuaeMafl 
6c/)eA 3a KonycoM PT cooAaer Aono/iHMTenb- 
Myjo n/iacTMHecxy»o Ae4>opMaun»o. npn aoctm- 
xeh^vt 'Bepxnero no/ro*<eHv4A VV cbokm 
topuom B03AetfCTByeT Ha ujtox Knanana, koto* 

pbf& OT^pblBBeT AOCTyn p360MBM iXHAKOCTtf M3 

xaMepw H3A nopujrteM no xaHa/iy b nonocTb 
BcacbiBanwa rwAPOHacoca. KoHranTNaa nno- 
maAb \a yflep>tcweaK)iuee yen/we Mfl Ma CTenKe 
o6c3Ahom KOnOHMb* AocTaTOMMbi a^« eroyAep- 
MaMUH. 1 nn. 
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H3o6pereHne othochtch k ycrpowiCTBaM 
peMOKTMO-M30nfluMpHHbix pa6oT o6caA- 

hwx xoaohh He(J>Tera3O0bix CKBax*H c uenbK) 

BOCCT3HoeneMvi» mx repMeTvmnocTM. 

UenbKj M3o6peTeHHJi «B/iRercn noebtuie- 

HVte MaAe^KMOCTM ycraHOBKn Mera/innseCKoro 

n/iacrwpfl. 



Ha sepTexe cxeMatuMHo M3o6paxeMO 
npeAnaraeMoe ycTpoflCTeo aa» peMonra o0- 
caAHOii xonoMHW. npoAonbHWvi pa3pe3. 

B M,MAMHApMHecKOM Kopnyce 1 vctpomct- 
aa. cnycxaeMoro b ck B3>Knny na Ka6e/ie 2. 
pacno/io>xeH s/iexTpoflBuraienb 3 c peAy< T o* 
poM 4, A0y xn/1 y M ^ e P HW ^ ruAponacoc 5 c Bca- 
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cwoaoiHMMvt 6, NarHe-raTefibMbiMW 7 n peay*- 
i^wioHHUM 8 KnananaMM. .wapouwahhap 9 c 
nonwM nopumeM 10 h ujtokom 11, Aw^epen- 
UnanwHwA noptueHh 12, RBnaiomnftcfl npnao- 
aom oceaoro nepeMemeHi^ ynopa 13. n 

XeCTKO C HUM CBR33HHUVI. AOPHUpyKJlUMVI KO- 

Hyc 14 c noAnpyjKuHeHHWMM n/iaBa»omnMn 
nnauixaMM 15, pacicaTueawiuaw ronoaKa 16 m 
npoAonbMo-ro^pwpOBaMMwPt Mexan/iwMeCKviii 
nnacrwpb 17. Pa6osi/ie noAOcru rwAPOUHAWH- 
Apa 9 m nonoro nopumR 10 r^ApaennMecKM 
c8R3aHw MexAy co6ofl no xaHany *ep©3 noA- 
npyxuneHHw* 30nOTHHK-nepeKAK>HaTenb 18, 
KaMepa, o6paaOB3HHaa CTeNKaMw jcopnyca w 
AM4>4>epeHUuanbHUM nopiDHCM 12, rwApaanH- 
secKM cBHaaHa no xananyjc no/ioCTbto warne- 
TaHun rwAPonacoca. 

^pyraw Kawepa, o6pa30B3HHaa CTeHnaMH 
Kopnyca u Aw<M >e P eHl i v,ai,,BMb,M nopujHeM. 
rviApafi^wMecKw cM33hac nonocTbK) Bcacwaa- 
huh rviAPOHacoca KananoMtf. 

B AW^epenuManbHOM nopujHe aar cbr- 
3wefievix KaMep Buno/meH xanaA c axcvianbHO 
pacnonojKeKHWM o6paTHWM KnanaHOM 19 c 
BwcTynaioiu^ M3 Kopnyca ujtokom. B iacxoa- 
hom nonoxenvivi xnanaH 19 3a»cpbiT m pa3Aen*- 
eT xaMepu, o6pa30BaHHbie 

AucJ>$epeHMManbHMM nopiuneM 12 co CTenxa- 
MM*opnyca. BwyrpeHMfln nonocTbycTpoflcTBa 
aanonneKa- pa6oMeft *wAKOCTb*> m cxoMnen- 
cwpoaana c &neuiHefc cKaaxvmHoft cpeAOvi 
3nacTtmHWM KOMneHcaTOpOM 20. flopnwpyto- 
iU*t& xowyc 14 m pacicaTbiBaioma* ronoeica 16 
yCTaMoa/ieKbi na xonue nonoro turcica 1 1 . npu 
3TOM;papKaTW8aiomafl ronoaKa xHHeMaTwne- 
ckh cabana c anexTpoABwraTeneM 3 Mepe3 
T^necKonMHecKuvi aan 21 xopnyca, ycTanoB- 
nenHUftHa qnopax Kanem** © noAOM ujToxe 1 1 , 
nopuuv.fi 10, CBR33HHwii C hmm Ban 22 m nnane- 
TapjibiPi peAyKTop 4. Ha aany 22 ycTanoBnen 
axcueHTpMK 23|Cnyxamv«& hpmboaom aayx 
njiyrtxepoa ruAPonacoca 5. 

npoAOAbHo-ro4>pMpoB3HHW^ MeTanAMMe- 
ckm* nnactbipb 17 b TpaMcnopTHOM nonoxe-. 
H^n pscnonoxen MeXAy. T.e. yAep*viB3eTCR 
AopHnpyKDiUMM KOHycoM 14 m ynopOM 13. 
J\i\n 33KpenneHWP ycTpoftCTBa b koaohhc 

OHO CH36XCHO yOOpMUMM lUAHncaMW H/1M RKO- 

p«Mn (ne noica3aHbO. 

YCTpoAcTBO pa60TaeT c/ieAyouxuM obpa- 

30M. 

Ha MHTepaane npoaeAeHun peMOHTHo- 
M3on«uviOKMbix pa6oT no xa6eAK>2 bk/i*om36t- 
cr 3/iexTpoABviraTe/ib 3. xoTopbivi nepes 
3KCueHTpwK23 npMBOA^T a AetfCTBue n/iyHxe- 
pw rviAPOHacoca 5 n oAHOBpeMen ho bo Bpame- 
huc Mepe3 Ba/iu 21 m 22 pacK8TUBaK)iMyK) 
ronOB<y 16: riepBOHasanbHO icopnyc 1 npn6o- 
pa 33»K0p*BaeTCfl a KOTioHHe Tpy6. a 3aieM 
pa6o4afl xwA^ocTb no KaHa/iycoT rviAOOHaco- 



ca nocTynaer b kaMepy hba /u<!<t><J>epeMUna/tb- 
hwm nopuiH€M 12 n paOoMee fxasnenvse nepe3 
ynop 13 yAepxwfiaeT npoAOnbHO-ro^pupoaaH- 
hwii Meia/inMHecKMM n/iacTwpb 17. Hpn 3Tom 
5 o6paTHwft icnanaM 19 3aKpwT. 

nocne AOCTuxeHMH Heo6xoA»*Moro AaB-ne- 
hmr noAnpyxMheHHbii^ aonoTHviic-nepeK/iiOHa- 
Tenb 18 nepeMecTMTCR bhus ao ynopa, 
OTKpbfBsa Aoctyn paGonew xmakocth no K3H3- 
10 ziyanoA nopiueHb 10 ruApom^/iwHAPa 9. 

AopHnpy^OiAM^ KOHyc 14, npoxoAR no 
nnacTupio 17, 4>opMv»pyeT ero b um/iuhap m 
npMXMMaer k pcmohtm pyeMo^i Tpy6e. a ero 
n/i3B3K5iune nnauJKM Kanvi6py»oT, co3Aafl3R ra- 
15 paHTVipoaaHHUM naTRr. nepeMemaeMan acnejx 
3a AopHwipyramwM KonycoM 14 pacotbiBaio- 
m3R ronoaxa 16 co3AaeT AononHMTe/ibHyso 
n/iacTvmecxy»o A€4>opMauMK) nnacrwpR 17 no 

M3Kp0- VI MMKpOHepOBHOCTRM BHyTpBHHe* 

20 cteHKM oDcaAHOi^ KonOHMW n ynpOHHRCT no- 
aepxHOCTHwvi c/\ot?i BHyrpeHweM noaepKHOCTM 
naacTwpR 17. Hpvi AOCTwxeHWM sepxHero no- 
noxeHMR AopnupyraiAan ronoaKa 16 cbomm 
topuom B03Ae^CTeyeT Ha ujtok K/ianaHa 19. 
25 KOTOpuft OTKpbisaeT AOCTyn pa60Meft xwa^o- 
ctm n3 KaMepw H3A A^^epenunanbHWM nop- 
ujHeM 12 no xaHany & & no/iocTb acacuflaHWR 
rviAPOHacoca. 

8 3tom no/ioxeHww KOHTaxTHaR nnomaA*» 
30 vi yAepwMBaiomee ycMAMe nnacTbipR 17 Ha 
cTenxe o6caAHO^ koaohhw AOCTaTOMHW ai« 
eroyAepxcHMHwn m AHWpeHU«anbHwft nop- 
luenb 12 BMecTe c AopHwpyxDiuwM xonycoM 14 
m pacKaTbiaawiMeii ronOBKOfi 16 nepeMecwcR 
35 BBGpx, o6ecne*WBaR no/iMbtw wx bwxoa H3 nna- 
ctbipR 17. 

nocne3aaepweHMR pa6orw noycranoBxe 
nnscTwpR 17 aneKTponpHBOAOM 3 o6ecneHw- 
eaercR bc8o6oxAeHwe xopnyca npw6opa ot 

40 CieHKW 06C3AHO^I KO/IOHHW M 33TeM yCTpO^CT- 

bo TpaHcnopTupyeTCH na nosepxHOCTb. 



(DopMyn n3a6peTeHHR 
• YcTpoacTBO Ana peMOHta o6caAHOvr ko- 
45 aohh w, BKJiK>M3»0mee Kopnyc, ycTaHoe/ieHHwe 
b H6M anexrponpHBOA c peAyKTOpoM. tmapo* 
Hacoc m rwAPOU^nwHAP c nonuM nopujHeM n 
ujtokom. MeTan/iwMecxHM nnacTWpb. ycTanoa- 
nennyio hoa hwm na Bany xopnyca pacxaTtiBa- 
50 lomyto roAoaxy m pa3Meu;eHHbi^ b HMXHefl 
sacTw xopnyca c eo3MOXHoCTb»o B33^iMOAevi- 
ctbwr c MexaAAMMecxviM nnaCTbipeM ynop. o t- 
nwMBioiucecR tcm, mto. c ueAbto noswuie- 
hvir H3Ae*MOc™ ycTaHOBKM MeTaAAviHetxoro 
55 nAacTwpR. oho cna6xceHo xecTxo cBR33HHbiM 
c ynopOM npMBOAOM ero oceeoro nepeMeme- 
Hun m pacnonoxeHHWM H3A pacxaTwaaioiuew 

TOAOBKOft AOpHMpyK)U4^M KOHyCOM, yCT3HOB- 
AeHHbtM M3 tUTOKe mAPOHWAMHApa C B03MOX- 
HOCTWO B33MM0AevHCTBMR C MeT3AAVlM€CKHM 
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nnacTbJpeVi. ean Kopnyca KMHeMaTvwecKH Can- 
aan c aneKTponpweoAOM. npuBOA oceeoro ne- 
peMemeMM* ynopa Buno/iHen a ewae 

A*<K>epeHUM3/lLH0f0 nOpWHA, yCT3H08/ieH- 

Horo b icopnyce m b6p33yfoiuero c ero CTemca- 
mm A»e *aMepu, niApaB/iMMecicM cB«aaHHbie 
MOKAy CoBoft K8M3H0M c pacno/ioxceHHWM B 



h6m o6parwuM KnananOM co iutokom. npu 
3T0M OA«a H3 KaMep TMApaB/inMecKii cB*3ana 
c noAOCTbW narrieTaMMfl, APyra* - c nonocTbio 
BcacwBaHMfl rHAPOHacoca, a AopHwpyiouaia 
KOKyc ycTanOB/ieH c ii03M0*cHOCTbio B3auMO- 

ACflCTBHfl B BepXHeM nOilOtteHMM CO UJTOKOM 

06paiHoro Kfianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibili ty to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
, In and for the Slat* of Taxaa 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 





